Supplemental Table S1. Characteristics of the study participants for the analysis of dietary carotenoids and IMT
	Characteristics
	Women 
	Men 
	Total 

	N
	2536
	1171
	3707

	Age, year
	57.6±5.7
	60.5±6.6‡
	58.5±6.2

	BMI, kg/m2
	23.2±3.2
	23.8±3.0‡
	23.4±3.1

	Waist circumference, cm
	81.9±9.0
	86.2±8.6‡
	83.3±9.1

	Systolic blood pressure, mmHg
	123.2±17.8
	126.9±17.4‡
	124.3±17.7

	Diastolic blood pressure, mmHg
	76.8±10.5
	79.8±10.7‡
	77.7±10.7

	Education, n(%)
	
	
	

	   ≤ 6 years 
	217(8.6)
	62(5.3)‡
	279(7.5)

	   6-12 years 
	1791(70.6)
	712(60.8)
	2503(67.5)

	   >12 years 
	528(20.8)
	397(33.9)
	925(25.0)

	Family monthly income，Yuan/person
	
	
	

	   <1500
	744(29.3)
	296(25.3) ‡
	1040(28.1)

	   1500-3000
	1161(45.8)
	507(43.3)
	1668(45.0)

	   >3000
	531(24.9)
	368(31.4)
	999(26.9)

	Alcohol drinker, n(%)
	61(2.4)
	195(16.7)‡
	256(6.9)

	Smoker, n(%)
	15(0.6)
	592(50.6)‡
	607(16.4)

	Physical activities, MET·h/day
	24.1±6.3
	23.3±7.1‡
	23.7±6.5

	Dietary intakes 
	
	
	

	Energy, kcal/day
	1714±578
	1953±630‡
	1789±605

	Fat, g/day
	46.8±10.5
	44.3±10.2‡
	45.8±10.4

	Fiber, g/day
	10.8±4.8
	10.9±5.2
	10.8±5.0

	Cholesterol, mg/day
	388±176
	369±161‡
	383±170

	SFA, g/day
	13.0±3.5
	12.2±3.3‡
	12.7±3.5

	   (MUFA+PUFA)/SFA
	2.25±0.39
	2.26±0.36
	2.25±0.37

	Total vegetable and fruit, g/day
	520±270
	481±265‡
	509±267

	Biochemical indicators, mmol/L
	
	
	

	Total cholesterol
	5.62±1.10
	5.23±1.04‡
	5.50±1.10

	LDL cholesterol 
	3.65±0.92
	3.43±0.86‡
	3.58±0.91

	HDL cholesterol
	1.46±0.34
	1.26±0.31‡
	1.39±0.34

	Triglyceride 
	1.56±1.21
	1.68±1.35†
	1.59±1.26

	Fasting glucose 
	4.83±1.11
	5.05±1.17‡
	4.90±1.13

	Dietary carotenoids, mg/d
	
	
	

	   α-carotene
	1.406±1.739
	1.307±0.902
	1.375±1.694

	   β-carotene
	8.006±5.465
	7.589±4.139†
	7.874±5.087

	   Lutein+zeaxanthin
	6.582±4.186
	6.177±3.595‡
	6.454±4.013

	   β-cryptoxanthin
	0.174±0.158
	0.169±0.748
	0.172±0.440

	   Lycopene 
	1.831±2.302
	1.672±3.412
	1.781±2.702

	   Total carotenoids
	17.99±1.064
	16.91±9.810‡
	17.66±1.040

	Carotid IMT, mm
	
	
	

	CCA
	0.713±0.156
	0.779±0.201‡
	0.740±0.177

	BIF
	0.904±0.200
	0.989±0.230‡
	0.930±0.222


* Values are means±SDs (continuous variables for normal distribution) or n (%) (categorical variables).  BMI, body mass index; MET, metabolic equivalent; SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; HDL, high density lipoprotein; LDL, low density lipoprotein; IMT, intima–media thickness; CCA, common carotid artery segment; BIF, bifurcation segment. Difference between gender groups: † P＜0.05; ‡ P＜0.01.
Supplemental Table S2. The distribution of dietary sources of carotenoids (n=3707)*

	
	Dietary carotenoids , mg/d (% total intake)

	
	α-carotene
	β-carotene
	Lutein+zeaxanthin
	β-cryptoxanthin
	Lycopene
	Total carotenoid

	Total fruit and vegetables
	1.375(100)
	7.874(100)
	6.454(100)
	0.172(100)
	1.781(100)
	17.656(100)

	Total vegetables
	1.334(97.04)
	7.589(96.38)
	6.149(95.26)
	0.061(35.64)
	0.770(43.26)
	15.904(90.07)

	  Dark green vegetables
	0.013(0.93)
	3.751(47.64)
	4.104(63.59)
	0.015(8.81)
	0.000(0.00)
	7.883(44.65)

	  Light green vegetables
	0.000(0.01)
	0.042(0.54)
	0.031(0.48)
	0.000(0.00)
	0.000(0.00)
	0.073(0.42 )

	Carrots, peppers, and tomatoes
	0.801(58.30)
	2.041(25.92)
	0.109(1.69)
	0.020(11.51)
	0.770(43.26 )
	3.742(21.19)

	Melons, eggplant and radish
	0.516(37.56)
	1.263(16.04)
	1.784(27.64)
	0.004(2.23)
	0.000(0.00)
	3.567(20.20)

	  Tubers, corn
	0.003(0.25)
	0.492(6.25)
	0.120(1.87)
	0.023(13.10)
	0.000(0.00)
	0.638(3.62)

	Total fruits
	0.010(0.70)
	0.209(2.65)
	0.086(1.33)
	0.095(55.40)
	0.995(55.85)
	1.394(7.89)

	  Citrus fruit
	0.003(0.21)
	0.018(0.23)
	0.033(0.51)
	0.030(17.34)
	0.000(0.00)
	0.084(0.48)

	Light color fruit: apples, pears, peaches, pineapples, plums,     bananas, litchi and longan  
	0.006(0.46)
	0.059(0.75)
	0.036(0.56)
	0.014(8.35)
	0.000(0.00)
	0.116(0.66)

	  Grapes
	0.000(0.00)
	0.001(0.02)
	0.002(0.04)
	0.000(0.02)
	0.000(0.00 )
	0.004(0.02)

	Persimmons, mangoes, durian and melon fruit
	0.001(0.04)
	0.074(0.94)
	0.014(0.21)
	0.051(29.69)
	0.219(12.28)
	0.358(2.03)

	  Other fruits
	0.000(0.00)
	0.056(0.71)
	0.000(0.00)
	0.000(0.00)
	0.776(43.57)
	0.832(4.71)


Supplemental Table S3. P values for interaction for CCA-IMT between quartiles of serum carotenoid concentrations and demographic and socioeconomic factors* 
	Variable
	α-carotene
	β-carotene
	Lutein+

zeaxanthin
	β-cryptoxanthin
	Lycopene
	Total carotenoid

	Age
	0.649
	0.267
	0.564
	0.683
	0.225
	0.174

	Sex 
	0.398
	0.901
	0.219
	0.050
	0.667
	0.758

	Education level
	0.033
	0.531
	0.333
	0.442
	0.232
	0.599

	Household Income
	0.960
	0.583
	0.130
	0.408
	0.626
	0.245

	Smoking 
	0.733
	0.814
	0.340
	0.258
	0.153
	0.748

	Alcohol drinking
	0.687
	0.608
	0.572
	0.288
	0.202
	0.718


* The interaction model with covariates was adjusted for age, sex, body mass index, education level, family income, alcohol drinking status, smoking status, physical activities, dietary intakes of energy, and energy –adjusted intakes of total fat, saturated fatty acids, ratio of unsaturated fat to saturated fatty acids, cholesterol, fiber. α for interaction = 0.05/36 tests = 0.0014.
Supplemental Table S4. Comparison of multivariate-adjusted mean IMT at CCA and BIF among quartiles of serum carotenoid concentrations after further adjusted for blood pressure, glucose and lipids (n=2912)*
	Variable
	Quartiles by each carotenoid
	Diff. (mm)
	%Diff.
(%)
	ANCOVA

	
	Q1
	Q2
	Q3
	Q4(highest)
	
	
	P-difference
	P-trend

	α-carotene
	
	
	
	
	
	
	
	

	   CCA, mm
	0.722±0.005
	0.708±0.005
	0.700±0.005†
	0.691±0.005‡
	-0.031
	-4.29
	<0.001
	<0.001

	   BIF, mm
	0.928±0.007
	0.920±0.007
	0.915±0.007
	0.906±0.007
	-0.022
	-2.37
	0.222
	0.037

	β-carotene
	
	
	
	
	
	
	
	

	   CCA, mm
	0.721±0.005
	0.706±0.005
	0.705±0.005
	0.688±0.005‡
	-0.033
	-4.58
	<0.001
	<0.001

	BIF, mm
	0.940±0.007
	0.919±0.007
	0.917±0.007
	0.891±0.008‡
	-0.049
	-5.21
	<0.001
	<0.001

	Lutein+zeaxanthin
	
	
	
	
	
	
	
	

	   CCA, mm
	0.716±0.005
	0.711±0.005
	0.705±0.005
	0.687±0.005‡§§
	-0.029
	-4.05
	0.001
	<0.001

	   BIF, mm
	0.939±0.007
	0.921±0.007
	0.911±0.007†
	0.896±0.007‡
	-0.043
	-4.58
	0.001
	<0.001

	 β-cryptoxanthin
	
	
	
	
	
	
	
	

	   CCA, mm
	0.719±0.005
	0.719±0.005
	0.686±0.005‡§§
	0.695±0.005‡§§
	-0.024
	-3.34
	<0.001
	<0.001

	   BIF, mm
	0.943±0.007
	0.927±0.007
	0.900±0.007‡
	0.898±0.007‡§
	-0.045
	-4.77
	<0.001
	<0.001

	Lycopene
	
	
	
	
	
	
	
	

	   CCA, mm
	0.716±0.005
	0.701±0.005
	0.703±0.005
	0.700±0.005
	-0.016
	-2.23
	0.126
	0.055

	   BIF, mm
	0.919±0.007
	0.921±0.007
	0.920±0.007
	0.909±0.007
	-0.010
	-1.09
	0.648
	0.364

	Total carotenoid
	
	
	
	
	
	
	
	

	   CCA, mm
	0.720±0.005
	0.711±0.005
	0.702±0.005†
	0.687±0.005‡
	-0.033
	-4.58
	<0.001
	<0.001

	   BIF, mm
	0.939±0.007
	0.923±0.007
	0.905±0.007‡
	0.900±0.008‡
	-0.039
	-4.15
	0.001
	<0.001


* Values are means ± SEM. The ANCOVA model with covariates was age, sex, body mass index, education status, family income, alcohol drinking status, smoking status, physical activities, dietary intakes of energy, and energy-adjusted intake of total fat, saturated fatty acids, ratio of unsaturated fat to saturated fatty acids, cholesterol, and fiber, systolic blood pressure, diastolic blood pressure, total cholesterol, LDL cholesterol, HDL cholesterol, triglyceride, fasting glucose. Diff.: absolute difference = Q4-Q1; % Diff.: percentage difference = (Q4-Q1)/Q1*100%; P-difference.: p-values for difference among quartiles.
 †,‡: Compared with Quartile 1, P<0.05, P<0.01. §, §§: Compared with Quartile 2, P<0.05, P<0.01. Bonferroni method was use to adjusted for multiple comparisons. 
Supplemental Table S5. Characteristics of the study participants stratified by inclusion and exclusion status in serum carotenoids analyses*
	Characteristics
	Included 
	Excluded 
	P-value 

	N
	2947
	1023
	

	Age, year
	58.6±6.2
	57.5±5.5
	0.794

	BMI, kg/m2
	23.3±3.1
	23.4±3.3
	0.109

	Waist circumference, cm
	83.3±9
	82.7±9.3
	0.224

	Systolic blood pressure, mmHg
	124.1±17.7
	124.6±18.3
	0.054

	Diastolic blood pressure, mmHg
	77.4±10.6
	78.9±10.8
	0.028

	Education, n(%)
	
	
	0.076

	   ≤ 6 years 
	204(6.9)
	82(8.0)
	

	   6-12 years 
	1984(67.4)
	710(69.6)
	

	   >12 years 
	755(25.7)
	228(22.4)
	

	Family monthly income，Yuan/person
	
	
	0.002

	   <1500
	775(26.4)
	327(32.1) 
	

	   1500-3000
	1325(45.1)
	428(42.0)
	

	   >3000
	835(28.4)
	264(25.9)
	

	Alcohol drinker, n(%)
	202(6.9)
	63(6.2)
	0.442

	Smoker, n(%)
	470(16.0)
	144(14.1)
	0.154

	Physical activities, MET·h/day
	24.1±6.4
	22.9±6.9
	0.186

	Dietary intakes 
	
	
	

	Energy, kcal/day
	1844±534
	1954±566
	0.106

	Fat, g/day
	45.7±10.5
	45.6±10.0
	0.952

	Fiber, g/day
	11.1±3.4
	11.3±3.5
	0.796

	Cholesterol, mg/day
	386±173
	364±131
	0.916

	SFA, g/day
	12.6±3.5
	12.5±3.5
	0.432

	   (MUFA+PUFA)/SFA
	2.25±0.37
	2.27±0.38
	0.049

	Total vegetable and fruit, g/day
	520±277
	490±291
	0.096

	Biochemical indicators, mmol/L
	
	
	

	Total cholesterol
	5.52±1.10
	5.39±1.07
	0.108

	LDL cholesterol 
	3.58±0.91
	3.61±0.90
	0.652

	HDL cholesterol
	1.40±0.34
	1.37±0.33
	0.339

	Triglyceride 
	1.58±1.28
	1.63±1.38
	0.183

	Fasting glucose 
	4.88±1.09
	4.92±1.38
	0.560


* Values are means±SDs (continuous variables for normal distribution) or n (%) (categorical variables).  BMI, body mass index; MET, metabolic equivalent; SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; HDL, high density lipoprotein; LDL, low density lipoprotein. 
